Summary. With 
Introduction
With advancing pregnancy in the ewe there is a progressive and marked decline in pituitary LH content, plasma LH levels and in the amount of LH released in response to exogenous luteinizing hormone-releasing hormone, LH-RH (Chamley, Findlay, Cumming, Buckmaster & Goding, 1974a; Jenkin, Heap & Symons, 1977; Chamley, Jonas & Parr, 1976) . Conversely, plasma prolactin levels increase markedly in the last third of pregnancy (Kann & Denamur, 1974) . Studies of anoestrous ewes, treated with progesterone or progesterone and oestradiol-17ß in quantities similar to late pregnancy production rates, suggested that the pregnancy-associated decrease in LH synthesis and release was due to negative feedback effects of these steroids on the hypothalamo-pituitary system, and that the elevated plasma prolactin levels were due to a positive feedback effect of oestrogens (Wright, Jenkin, Heap & Walters, 1978) . Furthermore, ewes treated with oestradiol and progesterone showed an increased prolactin release in response to exogenous thyrotrophin releasing hormone, TRH, suggesting that TRH responsiveness would be increased in pregnancy. However, in a small study this was not demonstrated (Chamley, 1978) . In this paper we have investigated this apparent discrepancy in greater detail. Prolactin concentrations in peripheral plasma were measured before and after the injection of TRH in the same ewes during dioestrus, pregnancy and in the post-partum period. In addition, plasma LH levels were measured in the same samples before and after LH-RH administered simultaneously with TRH. Since Wright et al (1978) 
Radioimmunoassays
Plasma LH and prolactin values were determined by solid-phase and double-antibody radioimmunoassays as described previously (Wright et al., 1978) . All LH measurements were determined in 3 assays and prolactin measurements in 8 assays. The lowest concentration of hormone distinguishable from zero (counts bound at zero concentration of hormone minus standard deviation 2) was 0-3 ±0-2 (mean ± s.e.m.) ng LH/ml and 5-8 ± 1-9 ng prolactin/ml. In the LH assay the intra-and inter-assay coefficients of variation were 6-3% (7-1 ng NIH-LH-S17/ml, = 5) and 12-7% (n = 3) respectively. In the prolactin (NIH-S11) assay the intra-assay coefficients of variation were 5-1 ± 1-8 and 3-2 ± 1-2%, and the inter-assay coefficients of variation were 11-5 and 8-4% for sheep plasma pools of 17-1 and 188-0 ng/ml Post-partum anoestrous 3 days F 9
14-21 days (Wright et al, 1978) . A rapid fall in the circulating concentration of oestrogens (conjugated and unconjugated) and progesterone after parturition (see Heap, Galil, Harrison, Jenkin & Perry, 1977) therefore appears to be associated with the removal of negative feedback on LH release. However, basal levels of prolactin in peripheral plasma and TRH-induced prolactin release remained high during the post-partum period. Only after 42 days was there any evidence for a slight reduction in prolactin concentrations towards values normally found in dioestrous or control anoestrous ewes, indicating that other factors must be operative in the reversal of positive feedback mechanisms associated with gestation.
The persistence of a high basal concentration of prolactin and of a large TRH-induced prolactin release after parturition was not due to seasonal factors alone. Pituitary prolactin secretion increases in non-pregnant ewes during a period of increasing daylength, as shown previously (Walton, McNeilly, McNeilly & Cunningham, 1977; Thimonier, Ravault & Ortavant, 1978) , although the increase was insufficient to account for the hyperprolactinaemia observed in the present study. Moreover, the effect was not solely due to the incidence of lactation because induced release of prolactin was high in suckled and non-suckled ewes, although the basal concentration was significantly higher in suckled ewes. Studies of women have also shown that suckling is associated with high basal prolactin values (Aono, Shioji, Shoda & Kurachi, 1977; Howie, McNeilly, McArdle, Smart & Houston, 1980 (Kann & Denamur, 1974) , and this variability probably explains the failure of Chamley (1978) in a similar, but smaller, study to demonstrate the pregnancy-associated changes reported here for plasma prolactin levels and TRH responsiveness.
The findings that LH-RH in tissue culture promotes LH synthesis (Redding, Schally, Arimura & Matsuo, 1972) and that immunization of rats against LH-RH results in pituitary LH depletion (Fraser, Gunn, Jeffcoate & Holland, 1974; Fraser, Jeffcoate, Gunn & Holland, 1975) suggested that LH-RH is necessary for LH synthesis in vivo. Both progesterone and oestradiol can inhibit the pulsatile release of LH (Diekman & Malven, 1973; Coppings & Malven, 1976; Hauger, Karsch & Foster, 1977) , so that if the pulsatile release of LH reflects the pulsatile secretion of LH-RH (Lincoln & Short, 1981) , pituitary LH depletion in pregnant and progesterone-oestrogen-treated ewes may be due to inadequate LH-RH action on the pituitary. In respect of prolactin, evidence from rats suggests that oestrogen acts at hypothalamic (Ratner & Meites, 1964; Fuxe, Hokfelt & Nilsson, 1969; Ramirez & McCann, 1964) and pituitary sites (Wolfe & Chadwick, 1936; Nicoli & Meites, 1964; Haug & Gautvik, 1976) (Chamley et al, 1974a; Chamley, Findlay, Jonas, Cumming & Goding, 1974b; Jenkin et al, 1977) , there is only a parallel change in pituitary LH content (Chamley et al, 1976) .
